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I2S-LWR Background

REQUIREMENTS:

Å Large power LWR (1 GWe class) 
for ómainstreamô US deployment

Å Enhanced safety

Å Fuel - enhanced accident 
tolerance

Å Economically competitive

KEY TECHNOLOGIES:

Å Integral layout

Å Integral primary components

Å High power density fuel/clad 
system (silicide fuel / SS cladding)

Å High power density (micro-channel 
type) primary HX (mC-PHX)

Å Steam Generation System (mC-
PXH + Flashing Drum)
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IRP Tasks

ωRPV lifetime assessment

ωSiCdetector Placement

ωGamma heating in radial 
neutron steel reflector

ωMCHX activation

ωDose in nuclear island

vessel fluence

reflector gamma 

heating

ex-core detector 

placement

vessel fluence

MCHX activation

dose rates
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I2S-LWR Shielding Model

ω~ 3000 lines to describe detailed geometry and materials
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Containment Vessel Layout

ωCVlayoutextracted from CAD files provided by Westinghouse
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FIXED-SOURCE DESCRIPTIONS
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Initial Fixed-Sources

ωPreliminary studies using two fixed-source descriptions:
1. Flat-source: HIGH leakage - conservative for shielding results

2. Center-peaked Source (fresh fuel / roughly cosine) ςLOW leakage ς
minimum leakage (not conservative)

 

7 8 9 10 11 12 13 

 

7 1.955 1.890 1.718 1.445 1.103 0.724 0.355 

8 1.900 1.840 1.666 1.398 1.057 0.678 0.308 

9 1.727 1.667 1.502 1.242 0.913 0.541  

10 1.447 1.399 1.242 1.000 0.696 0.364  

11 1.102 1.059 0.913 0.695 0.419   

12 0.727 0.680 0.543 0.365    

13 0.359 0.309      
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Accurate Fixed-Source 
description

ωbased on equilibrium 
cycle from Westinghouse
ςreceived output file with 

quarter-core axial pin-wise 
burnups

ς225,129 lines
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Fixed-Source description

ω developed python script with 
detailed classes to define full-
core

ω read in data from text file and 
look at burnups

(MWd/MTHM)

ω Need to convert to average 
fission power distribution

ω Known: final BU, shuffling 
pattern

ω Assume: ɲBU is average power

ω Create map of full-core 
shuffling pattern

ω Extend python classes to read 
in assembly shuffling pattern 
and positioning

ω ɲBUcycle= ɲBUfinalςʅɲBUprevious

radial BU with 

linear scale

axial burnup 

with log scale


